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Generators (P b /P0 =1.2, 0.30°).
5.77 Boundary Layer Profiles With Small Air Jet Vortex





Generators (P b /P 0 .1.2, )0=300).
5.80 Boundary Layer Profiles With Small Air Jet Vortex






Generators (P b /P 0 .1.6, 0=45°).
5.84 Boundary Layer Profiles With Small Air Jet Vortex
Generators (P b /P 0 . 1.6, )0.45°).
5.85 Boundary Layer Profiles With Small Air Jet Vortex




Generators (P b /P 0 .1.2, 0=600).
5.88 Boundary Layer Profiles With Large Air Jet Vortex
Generators (Pb/P 0 . 1.2, 0=60°).
5.89 Boundary Layer Profiles With Large Air Jet Vortex
Generators




Generators (P b /P0 =1•5, 6.60°).
5.92 Boundary Layer Profiles With Large Air Jet Vortex






























Generators (P b 1P0 =1.6, 0.300).
6.16 Boundary Layer Profiles With Large Air Jet Vortex











Generators (P b /P0 =1.2, 0=600).
6.22 Boundary Layer Profiles With Large Air Jet Vortex


































Generators (Pb/ r o = "° , J0=43 I.
6.39 Boundary Layer Profiles With Large Air Jet Vortex
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Configuration Bump 0 I 0	 Pb/Po Press Shock
t/c deg I deg Dist loci
No V.G.'s 8% 5.7 5.10
No V.G.'s 10% - 5.8 5.10
No V.G.'s 14% 5.9 5.10
Vanes 8% - - 5.11 5.14
Vanes 10% - 5.12 5.14
Vanes 14% - 5.13 5.14
Round Air Jet 8% 90 45 1.0 5.15 5.17
Round Air Jet 8% 60 45 1.0 5.16 5.17
Small Rec Jet 8% 60 30 1.0 5.18 5.19
Small Rec Jet 8% 60 30 1.2 - 5.19
Small Rec Jet 10% 60 30 1.2 5.20 5.22
Small Rec Jet 10% 60 30 1.6 5.21 5.22
Small Rec Jet 14% 60 30 1.2 5.23 5.25
Small Rec Jet 14% 60 30 1.6 5.24 5.25
Small Rec Jet 14% 60 45 1.2 5.26 5.28
Small Rec Jet 14% 60 45 1.6 5.27 5.28
Large Rec Jet 10% 60 30 1.0 5.29 5.32
Large Rec Jet 10% 60 30 1.2 5.30 5.32
Large Rec Jet 10% 60 30 1.8 5.31 5.32
Large Rec Jet 10% 75 30 1.8 5.33 5.35
Large Rec Jet 10% 45 30 1.2 5.34 5.35
Large Rec Jet 14% 60 30 1.2 5.36 5.38


















30 1.2 5.47 5.48
30 1.6 5.49 5.50
30 1.2 5.51 5.52
30 1.6 5.53 5.54
45 1.2 5.55 5.56
45 1.6 5.57 5.58
30 1.2 5.59 5.60
30 1.8 5.61 5.62
30 1.2 5.63 5.64







Small Rec Jet 10% 60
Small Rec Jet 10% 60
Small Rec Jet 14% 60
Small Rec Jet 14% 60
Small Rec Jet 14% 60






Configuration Bump e 2' Pb/Po Boundary Layer
t/c deg deg Profile
No V.G.'s 14% 5.68 to 5.71
Vanes 14% 5.72 to 5.75
Small Rec Jet 14% 60 30 1.2 5.76 to 5.79
Small Rec Jet 14% 60 30 1.6 5.80 to 5.82
Small Rec Jet 14% 60 45 1.6 5.83 to 5.86
Large Rec Jet 14% 60 30 1.2 5.87 to 5.89
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Figure 5.49 Experimental Pressure Distributions with
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Figure 5.58 Experimental Pressure Distributions with Corresponding
Schlieren Image for the 147. Bump with Small Air Jets
(0=45°; Pb/P0=1.6).
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Corresponding Schlieren Image for the 107.
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x/c(%) dy/dx u1(degrees) Mach No.
0.22 0.152 0.000 1.00
0.30 0.047 5.926 1.29




0.60 -0.094 14.029 1.57
0.70 -0.113 15.096 1.61
Experimental Results:
u(degrees) Mach No.x/c(%) P/Po
0.22 0.528 0.00 1.00
0.30 0.452 2.94 1.13
0.40 0.378 5.09 1.26
0.50 0.334 7.55 1.35
0.60 0.310 8.97 1.40
0.70 0.310 8.97 1.40
Hence;
x/c(%) uT/uE
0.22 0.000
0.30 3.055
0.40 1.892
0.50 1.624
0.60 1.564
0.70 1.683
10% Bump 
Theoretical calculations: 
x/c(%) dy/dx
0.22 0.190
0.30 0.079
0.40 -0.029
0.50 -0.106
0.60 -0.158
0.70 -0.189
Prediction for 10% Bump 
x/c(%) uT/IIE
0.22 0.000
0.30 3.055
0.40 1.892
0.50 1.624
0.60 1.564
0.70 1.683
u1(degrees) Mach
 No.
0.000 1.00
6.272 1.30
12.432 1.52
16.832 1.67
19.744 1.77
21.489 1.83
up(degrees) MO)
0.000 1.00
2.053 1.14
6.571 1.31
10.365 1.45
12.624 1.52
12.768 1.53
••n••n•
0
=
•••n•0
theoretical
experimental
IP"'
1
1
1
1
1
1
1
1
1
1
I
I
1
1
1
1
1
...".•
0
=
••nnn•

t/c=10% theoretical
prediction
sonic point

x/c
A
sonic point

x/c
Figure F.1 Assumption for Mach Number Prediction
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APPENDIX G 
Definition of Cob
The experimental data available for calculating the
profiles of the boundary layers measured on the 14% thick
bump comprise of, the local static pressure at the rake
position, P s , and the values of the pitot pressure
measured on the 14 boundary layer rake tubes, P or • The
stagnation pressure measured on the highest rake is
referred to as Poe.
The definition of C pb is as follows;
Cpb=EPor-Psl
Poe -P s
The significance of this boundary layer coefficient is
explained by the following:
(1) If there is a separated flow in the boundary layer or
the boundary layer is close to separation this means that
the pitot rake method of measurement can no longer be
interpreted correctly. However where the pitot pressure
becomes close to the local static pressure (as Co b
 tends
to 0) at a significant distance from the surface it is
safe to deduce the presence of separation.
(2) The presence of streamwise vortices embedded or
partially embedded in the boundary layer is detected by a
significant drop in the local pitot pressure which is
shown as a drop in Cpb.
